Transnasal delivery of 5-fluorouracil to the brain in the rat.
The purpose of this research is to clarify the feasibility and to determine the extent of transnasal drug delivery to the brain through the cerebrospinal fluid (CSF) in the rat, using 3H-5-fluorouracil (5FU) as a model drug. It was confirmed first that the concentration of 5FU in the CSF was significantly higher following nasal administration compared with intravenous injection, indicating direct transport of 5FU from the nasal cavity to the CSF. Concentration-time profiles of 5FU in the plasma and in the cerebral cortex were determined following intravenous infusion, nasal instillation and nasal perfusion. In order to evaluate the extent of drug transport from the nasal cavity to the cerebral cortex by way of the CSF, the apparent brain uptake clearances were calculated. The uptake clearance following nasal perfusion (8.65 microl/min/g tissue) was significantly large (p < 0.001) in comparison with that following intravenous infusion (6.20 microl/min/g tissue), while that following nasal instillation (6.94 microl/min/g tissue) was not. Consequently, significant amount of 5FU is transported from the nasal cavity to the brain through the CSF and thus, the delivery of the hydrophilic drug to the brain is augmented by nasal drug application.